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$(\mathrm{B}\mathrm{E}\mathrm{M})$ , $(\mathrm{F}\mathrm{D}\mathrm{M})$ , $(\mathrm{F}\mathrm{E}\mathrm{M})$ 3












, $\Omega$ $\Gamma$ , $\Gamma$





$C(y)u(y)= \int_{\Gamma}q(x)v(*x, y)d\Gamma(x)-\int_{\Gamma}u(_{X})q^{*}(X, y)d\Gamma(_{X)}$ $(x\in\Gamma)$ (3)
,
$q(x) \equiv\frac{\partial u(x)}{\partial n(x)}$ , $q^{*}(X, y) \equiv\frac{\partial v^{*}(x,y)}{\partial n(x)}$ (4)
$v^{*}(x, y)$ : $\nabla^{2}v^{*}(_{X}, y)=-\delta(_{X-}y)$ (5)







, $\alpha$ $y$ ,
$\alpha=7\mathrm{i}^{-}$ , (5) (4) $q^{*}$ 2
$r=||x-y||$
$v^{*}(x, y)=-\ln r\overline{2^{\wedge}7\mathrm{i}^{\vee}}$ (7)
$q^{*}(_{X,y})=- \frac{1}{27\ulcorner}\frac{(x-y)\cdot n}{r^{2}}$ (8)
.
(3) $y\in\Gamma$ (boundary inntegral equa-
$\mathrm{t}\mathrm{i}_{011:}$ BIE) .
$\mathrm{B}$ I $\mathrm{E}$ , $\mathrm{B}\mathrm{E}\mathrm{M}$ –
, 1) \Gamma , 2) , 3) ( ), 4)
( ), . $1$ ), $2$ )
.
, (3) $\mathrm{B}$ I $\mathrm{E}$
.
$HU=GQ$ (9)
, $H$ $G$ , $U$ $Q$
.
3.
$\mathrm{B}$ I $\mathrm{E}$ $\mathrm{B}\mathrm{E}\mathrm{M}$ , $\mathrm{B}$ I $\mathrm{E}$
.
$\mathrm{B}\mathrm{E}\mathrm{M}$ , . $rarrow 0$ , weakly singularlty $(o(\ln r))$ , strollgly








$\mathrm{o}$ $\mathrm{B}$ I $\mathrm{E}$
$\int_{\Gamma}q(x)v^{*}(x, y)d\Gamma(x)=\iota/\Gamma\{u(X)-u(y)\}q^{*}(_{X}, y)d\Gamma(X)(x, y\in\Gamma)$ (10)
119
$\mathrm{o}$
$u(y)$ $=$ $\int_{\Gamma^{-q(_{X}}})v*(x, y)d\Gamma(x)+\int_{\Gamma}\{u(_{X})-u(Z)\}q^{*}(_{X}, y)d\Gamma(X)$
$+$ $u(z)$ $(y\in\Omega, x, z\in\Gamma)$ (11)
, $z$ $y$ .
$-$
$\text{ ^{}5)}$ Fig 1 . Fig.1 ,
$\mathrm{B}\mathrm{E}\mathrm{M}$ , $\mathrm{u}(\mathrm{I})$ $\mathrm{u}(\mathrm{B})$
.
$=_{1\mathrm{U}\mathrm{g}}\iota\perp$ .U-y










$\nabla^{2}u+k^{2}u=0$ in $\Omega$ (12)
$v^{*}(x, y)$ .
$C(y)u(y)= \int_{\Gamma}q(x)v^{*}(X, y)d\mathrm{r}(X)-\int_{\Gamma}u(x)q(x, y)d\mathrm{r}(*X)$ (13)
120
, $v^{*}(\nabla^{2}v^{*}+k^{2}v^{*}=-\delta(x-y))$ $0$ 2 Hankel
.
$v^{*}(x, y)= \frac{1}{4i}H_{0^{(2)}(k}r)$ (14)
$i$ .
$\mathrm{B}$ I $\mathrm{E}$ $\mathrm{B}\mathrm{E}\mathrm{M}$ , $k$
. ,
$pk$ ,”Determinant Search ” 6).
, $k$ Laplacian (7)
.
$C(y)$ $=$ $\int_{\Gamma}q(x)v^{*}(x, y)d\mathrm{r}(x)-\int_{\Gamma}u(x)q^{*}(x, y)d\Gamma(X)$
$+$ $\int_{\Omega}k^{2}u(x)v(*X, y)d\Omega(X)$ (15)
3 ,
, $-$ (boundaIy-dolnain elemennt $\mathrm{m}\mathrm{e}\mathrm{t}\mathrm{h}\mathrm{o}\mathrm{d};\mathrm{B}$ . DEM) \leq
6). , $\mathrm{B}\mathrm{E}\mathrm{M}$ .
, (13) (15)
$-$ . $T\cross T$
$(u=0)$ ,
Table 1 . $\mathrm{B}\mathrm{E}\mathrm{M}$ 20 (–
) , $-$ 20 ( ) 25 (1
) .
Table.1 Analytical and numerical solutions
, $\mathrm{B}$ I $\mathrm{E}$
6,7).
(15) 3 . , (7)
$v_{0}^{*}$ ,




$\int_{\Omega}u(x, y)v(\mathrm{o}yx,)*d\Omega(X)$ $=$ $- \int_{\Omega}u(x)\nabla 2v_{1}(x, y)d\Omega(x)$
$=$ $\int_{\Gamma}\{q(x)v_{1}(x, y)-u(x)q_{1}(X, y)\}d**\mathrm{r}(X)$
$+$ $\int_{\Omega}k^{2}u(x)v_{1(}*x,$ $y)d\Omega(X)$ (17)




$\nabla^{2}v_{J^{*}}\cdot=-v_{j-1^{*}}$ , $(\nabla^{2}v_{0^{*}}=-\delta(x-y))$ (18)
$v_{\mathcal{J}}\cdot(j=0,1,2, \ldots, n)$ , (15) $n$ ,
.
$C(y)u(y)$ $=$ $\sum_{j=0}^{n}(-k^{2})^{j}\int \mathrm{r})\{q(X)vj^{*}(x, y)-u(X)q_{j}(*X, y\}d\mathrm{r}(X)$
$+$ $(-1)^{n}(k^{2})n+1 \int\Omega xu(X)v(n’ y)*d\Omega(X)$ (19)
, $n$ 3 $l\mathrm{f}\mathrm{f}\mathrm{i}^{8)}$ ,
3 (15)
.









, (20) , $k$
.
.
$(0.6 \mathrm{x}0.4)$ , $u=0$ $q=0$
Table 2 . ,
26 44 1 . Table 2 ,
.
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1) (Boundary Elemennt Approach)
2) $-$ (Bounndary-Domain Element Approach)
3) ( )(Generalized Boundary Element Ap-
proach)
$A(^{r}u)=Lu+N(u)=f$ in $\Omega$ (23)
Fig 2 . , $A$ , $L$ $N$
, .
123
Bo $\mathrm{u}\mathrm{n}\mathrm{d}$ a $r\mathrm{y}$ $\mathrm{E}\mathrm{l}\mathrm{e}\mathrm{m}\mathrm{e}\mathrm{n}$ $\{$
A $\mathrm{p}\mathrm{p}r\mathrm{o}$ a $\mathrm{c}\mathrm{h}$
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